Introduction
Crystal Methamphetamine (C-MA), a form of dPsychotic symptoms include paranoia, auditory hallucinations, persecutory delusions, and labile or inappropriate affect that may include uncontrollable outbursts of rage. 3, 13 Research done on MA-related psychiatric disorders were mainly conducted in the U.S.A. 2, 14, 15 , Japan 16 , Australia 5, 11 , and Germany 12 , whilst there is scant literature describing the psychiatric sequelae of MA use in South Africa. 6, 7, 17, 18 Although the drug has only recently been introduced in South Africa, and specifically the Western Cape, a MA-epidemic has beset adolescent youths (i.e. < 20 years) during recent years. Plüddemann et al. 7 established that treatment demand trends for MA as a primary or secondary drug of abuse in the Western Cape were less than 1% in 2002 and rose to 51% by 2006. An increase in admissions for MA-related psychiatric disorders to acute psychiatric admission wards in the Western Cape is also expected, especially amongst young patients, which poses a major challenge to psychiatric inpatient services.
The objectives of this study were firstly to determine the recent trend for MA-related admissions to a psychiatric admission ward at Tygerberg Hospital in the Western Cape. Tygerberg Hospital is one of the two major general state-funded teaching hospitals in the Western Cape, providing tertiary care for psychiatric patients. Secondly, this study also aimed to elucidate the demand placed on psychiatric inpatient services by MA users in Tygerberg Hospital. The demographic profile, psychopathology, length of stay (l.o.s.), medication requirements, Mental Health Care Act (MHCA) admission status and referral pattern to other disciplines were therefore compared between MA-related and non-MA related admissions. For both study periods, the numbers of MA-related admissions were expressed as percentages of the total number of admissions and of individual numbers of adult and adolescent admissions respectively. In addition, all available clinical notes, discharge summaries, certification papers and nursing notes were reviewed from 30 randomly selected patient folders for the period 1 January 2006 to 30 June 2006 using a randomiser program. These clinical records were reviewed to assess patient demographic profile, MHCA admission status, length of stay (l.o.s.), use of seclusion, psychopathology, inpatient and outpatient medication usage, as well as referral patterns to other disciplines. These variables for the MA and non-MA-related admissions were subsequently compared by the primary investigator.
Methods
Statistical analyses were performed using Statistica software. Associations between categorical variables were tested using cross tabulation and the Chi-square test. In cases where the numbers were small, Fisher's exact test was used. Average age and l.o.s. were compared between the groups using KruskalWallis ANOVA. Significant differences were determined at a 5% significance level (p <0.05).
Results

Descriptive trends and findings over both study periods
Admission data for both study periods are summarized in Table  I Table II . There was a significant (p = 0.04) difference between the ages of MA users (22 years) and non-MA users (31 years). All MA users were single, whilst only 71% (n=10) of non-MA users were single. Although there were no significant differences noted between groups in terms of employment, the majority of MA users were unemployed (93%, n=13). In addition, there were no significant differences between the two groups in terms of gender, level of education, MHCA admission status, l.o.s., and use of seclusion. However, all MA users in the study sample required involuntary (MHCA) admission and l.o.s. in hospital was relatively high (56 days). Psychopathology data are summarized in Table III . All MA users were diagnosed with at least one of four MA-related disorders, i.e. MA abuse, MA dependence, MA induced mood disorder and MA-induced psychotic disorder. There was a trend (p = 0.07) for MA users (86%, n=12) to more likely have paranoid delusions than non-MA users (56%, n=9). A similar trend (p = 0.09) was observed for aggression [93%, (n=13) vs 69%, (n=11)]. In addition, there was a slight trend (p = 0.14) for MA users (100%, n=14) to more often have hallucinations than non-MA users (81%, n=13). However, cognitive impairment among non-MA users (50%, n=7) was more frequent than among MA users (23%, n=3), but this trend was not significant (p=0.14). No significant differences between the two groups could be demonstrated with regard to grandiosity, thought disorder, emotional blunting, social withdrawal, suicidality, euphoria, or depression (all p-values > 0.26).
Data on inpatient and outpatient medication usage are summarized in Table IV . The majority of patients (MA users and non-MA users) were treated with antipsychotic medication both as inpatients and out-patients. All MA users (100%, n=14) required significantly (p <0.01) more benzodiazepines, compared to the 69% (n=11) of non-MA users. No significant differences were noted for all other medications prescribed for MA and non-MA users as inpatients. As outpatients, no MA users were prescribed benzodiazepines, whereas there was a tendency (p = 0.06) for non-MA users to be prescribed benzodiazepines more often. No other significant differences in outpatient treatment were noted, whilst there was also no significant difference between the two groups in terms of referral to other disciplines ( Table V) . The majority of MA users (62%, n=8) however required referral to a social worker.
Discussion
Our findings indicate that MA-related psychiatric hospital admissions reflect the increasing trend reported for treatment demand for MA abuse at community drug treatment centres in Cape Town from 2004 to 2006. 7 In our study, MA accounted almost 17 The above findings are similar to those reported by Degenhardt et al. 11 , who reported that amphetamines accounted for the largest proportion of all drug-induced psychosis admissions in Australia, which increased from 41% in 1999-2000 to 55% in [2003] [2004] . In Germany, similar results were also reported by Härtel-Petri et al. 12 , who found that both the number of patients with chronic dependence on MA as well as acute admissions of patients with amphetamine-induced psychosis increased. In his comprehensive review, Meredith et al. 3 concluded that the MA epidemic continues to spread, particularly amongst young cohorts in the United States.
Our data also indicated that MA users tended to be single and unemployed, reflecting the observed younger age of the MAgroup. These results correspond to a study by Baberg and co-workers 19 , who also found that users were generally younger and unemployed. No significant differences were noted between the MA and non-MA users in terms of education, admission status and l.o.s.
We found no significant psychopathological differences between MA users and non-MA users. This is most likely because patients under investigation represented an acutely disturbed inpatient population. A trend suggesting more paranoid delusions and aggression in the MA-users was however noted. All the MA users in our study sample presented with hallucinations, whereas other psychotic features such as paranoid delusions, aggression, thought disorder and euphoria were also prominent (>50%). Lewis also found more aggression, restlessness, and paranoia in patients with MA psychosis in his study at Groote Schuur Hospital, Cape Town. 18 The above symptoms, along with depression and cognitive impairment, are also consistent with previous reports. 3, 20, 21, 22 The relatively low rate of depression in our study sample is however surprising, considering a report by Zweben et al. 15 who found depression to be one of the most common symptoms in MA users. Then again, their study was conducted on outpatients, while our study focussed on an acute psychiatric inpatient population
The lower rate of cognitive impairment in MA users (23%), compared to the non-MA users (50%), may reflect the severity and chronicity of the psychiatric disorders of the non-MA users, the young age of the MA users and the fact that MA-users may not have had prolonged exposure to MA. MA abuse is overwhelmingly implicated in the development of characteristic neurocognitive impairment that is both dose-and durationdependent in severity. 3, 21, 22 However, this study was a retrospective review and neurocognitive data was mostly obtained from the Mini Mental State Examination. 23 Patients therefore did not receive formal neuropsychological evaluation, which may have detected more subtle cognitive impairment. Nevertheless, the incidence of cognitive impairment in our study sample is of concern, especially given the young age of MA users and warrants further research as it holds implications for treatment, including rehabilitation and health service resources.
MA users required significantly more benzodiazepines compared to non-MA users, which suggest a greater degree of aggression and agitation. Yegiyants et al. 24 also reported an increased incidence of assaults and increased l.o.s. in the MA group in their study on trauma patients. In addition, a study at Groote Schuur Hospital, Cape Town, found that patients with MA psychosis were prescribed higher doses of benzodiazepines. 12 Behavioural disturbance poses an increased demand on nursing and security personnel. Our sample of MA users did not require benzodiazepines on an outpatient basis but the majority of MA users required antipsychotics on discharge. This suggests that although agitation in MA users diminished after discharge, the persistence of psychotic symptoms and need for anti-psychotic treatment persisted. Although referral of MA users to social workers and for rehabilitation did not differ significantly from the non-MA users, the rate of referral to social services amongst MA users was high. It is alarming that it reflects a similar or even increased demand on health resources compared to other psychiatric disorders in this regard. However, referral for rehabilitation appeared to be comparatively low. The reason for this is unclear but may include the presence of ongoing psychotic features, lack of motivation on behalf of the majority of patients or a lack of appropriate services. This underscores Myers and co-workers' assessment of the challenge MA poses to the health sector in the Western Cape. 13 
Limitations
This was a retrospective study and the quality of data was dependent on the quality of medical recordkeeping and patient self-reports. Few cases of MA use were confirmed by toxicology and the relation of psychopathology to MA use depended on the treating clinicians' judgement (e.g. with regard to toxicology screening), which was not standardised. The sample size was small and assessment of the total number of MA-related admissions might have been more accurate. The study population also represented only those patients with MA-related psychopathology who required admission to an acute psychiatric ward and is therefore not representative of all MA-related psychopathology. Moreover, MA users included patients with comorbid psychiatric disorders and do not reflect a pure sample of MA-induced psychopathology. The impact on the health sector is therefore likely to be underestimated.
Conclusion
To summarize, although MA use is relatively recent to the Western Cape, its psychiatric complications have reached significant proportions. This places an increased demand on the psychiatric in-patient (but most likely also out-patient) services in the Western Cape in terms of psychiatric inpatient l.o.s., seclusion, management of aggression, medication use, referral to other disciplines, which is at least equal to and in some respects greater than that of other psychiatric inpatients. Moreover, almost all of the MA users were young and unemployed.The cost to society of them having a substance use disorder that requires resources to be sustained and which often leads to violence and aggression is likely to be substantial. Further studies are required to determine the long-term psychiatric effects of MA use in this population and its impact on other psychiatric services in South Africa. Meanwhile, the health and social impact associated with its current effects demand urgent intervention.
